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PROBLEM TO BE SOLVED: To efficiently use a volume, and to 
make it unnecessary to manage the volume at a host side or to 
coordinate the use of the volume among plural hosts in a storage 
device sub-system having a volume copying function. 
SOLUTION: At the time of receiving an instruction to prepare copy 
from the host, a volume for storing the copy can be selected. Also, 
the volumes to be used for the copy is announced to the host and 
the host side is allowed to select the volume. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The storage subsystem have the volume duplicate function which carries out [ having the 
function which chooses the volume which stores a duplicate, when connect with a host, it is applied as 
the auxiliary memory, it has the function which reproduces the aforementioned volume in the storage 
subsystem accessed by the host as volume as a logical management unit of I/O and directions of 
duplicate creation are received from the aforementioned host, and ] as the feature. 
[Claim 2] The storage subsystem which has the volume duplicate function according to claim 1 
characterized by choosing the volume of the duplicate origin specified by a host, and the volume of the 
same capacity when choosing the aforementioned volume. 

[Claim 3] The storage subsystem which has the volume duplicate function according to claim 1 
characterized by choosing the volume more than the capacity of the volume of the duplicate origin 
specified by a host when choosing the aforementioned volume. 

[Claim 4] The storage subsystem which has the volume duplicate function according to claim 1 
characterized by the ability to change the volume which is due to be used at volume for a duplicate by 
giving the attribute that the volume is due to be used for a duplicate to the aforementioned volume, and 
directing attribute change in it from the aforementioned host. 

[Claim 5] In the computer system characterized by providing the following this storage subsystem When 
it has the function which reproduces the aforementioned volume and there is a demand from the 
aforementioned host, one or more volumes which can be used for storing a duplicate are reported to a 
host, the aforementioned host The computer system characterized by choosing the volume which stores 
a duplicate from one or more volumes which can be used for storing the duplicate which received the 
report, and having the function to give directions of a duplicate to the aforementioned storage 
subsystem. Host. The storage subsystem to which it connects with the host and is applied as the 
auxiliary memory and which is accessed by the host as volume as a logical management unit of I/O. 
[Claim 6] The storage subsystem characterized by providing the following. Furthermore, the 
aforementioned storage subsystem is a means to divide into a physical field the storage region which 
stores data, and to access it to it. the above — the volume as a logical management unit the above — the 
volume duplicate function according to claim 1 characterized by to adjust the capacity of the volume of 
a duplicate place based on the capacity of the volume of a reproducing agency, and to change allocation 
of the physical field of the volume of a duplicate place when the volume which has a means match with 
the physical field as a physical management unit, receives directions of duplicate creation from the 
aforementioned host, and stores a duplicate chooses 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the storage subsystem which 
has a volume duplicate function, within the same storage subsystem, is a storage subsystem which has 
the function which creates the duplicate of volume, without intervening a host, and relates to volume 
selection of the duplicate place at the time of a volume duplicate. 
[0002] 

[Description of the Prior Art] Without suspending application, a database, etc. over a long time, as 
technology of backing up the data which were able to take adjustment [ **** /-less ], the duplicate of the 
data in volume is created in a storage subsystem, and the technology of backing up from the duplicate 
place is known. The advantage of this method is reproduced from the volume of a basis, it does not need 
to stop online in order to set it as the object of backup, and it is to be easy to maintain the adjustment of 
backup data etc. 

[0003] Below, volume duplicate technology is explained, referring to drawing 25 . Drawing 25 is 
drawing showing the outline of volume duplicate technology. 

[0004] When using this volume duplicate technology, a user takes the following procedure and backs up 
the data which were able to take adjustment [ **** /-less ]. 

[0005] (Step 1) The volume (this volume is called "positive volume") which stores data to back up, and 
the volume (this volume is called "subvolume") which stores the duplicate of data are specified, and 
creation of a duplicate is directed to a storage subsystem. The group of right volume and subvolume is 
called "pair", and it calls it "pair formation" to generate a duplicate. 

[0006] (Step 2) The storage subsystem which received directions of pair formation reads data from right 
volume, creates a duplicate, and stores it in subvolume (this is called "formation copy"). Moreover, 
when a host writes in to right volume, a storage subsystem writes in the write-in data to right volume 
also to subvolume (this is called "updating copy"). 

[0007] (Step 3) When it reaches at the time suitable for the formation copy of the above-mentioned step 
2 being completed, and acquiring backup of the end of application, an end of a database, etc., a "pair 
division" demand is published to a storage subsystem. ** [ receipt of a "pair division" demand / stop / an 
updating copy / a storage subsystem ] Then, since it is not reflected to subvolume even if it writes in to 
right volume, subvolume is frozen by the data at the time of receiving a "pair division" demand. 
[0008] (Step 4) The data in subvolume are backed up to a magnetic tape (MT) etc. Of course, even if it 
is during this period, application and a database are operated, and the data in right volume can be 
referred to / updated. 

[0009] (Step 5) If backup is completed, a "pair release" demand will be published to a storage 
subsystem. If a "pair release" demand is received, a storage subsystem will cancel the relation of the pair 
of right volume and subvolume. 
[0010] 

[Problem(s) to be Solved by the Invention] the above-mentioned conventional technology ~ explanation 
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- when carrying out employment which is **** in backup the bottom using volume duplicate 
technology, the easiest volume-management method assigns subvolume and the becoming volume 
beforehand for every volume which stores user data However, it is necessary to assign the volume of the 
half in a storage subsystem as an object for sub volumes, and there is a trouble that the use efficiency of 
volume is bad, by this method. 

[001 1] In order to use volume efficiently, one or more volumes are prepared for sub volumes, and when 
subvolume is needed, there is a method of choosing suitably and using. In order to use this method, a 
host needs to manage the volume use information on using which among the volumes which were being 
prepared etc. 

[0012] Now, the topology which two or more hosts connect to one set of a storage subsystem is general. 
In the case of this topology, two or more hosts shared the aforementioned volume use information using 
the network etc., the structure which adjusts volume use dynamically was needed, such structure had to 
be given to OS (operating system), and there was a trouble said that management becomes complicated. 
Furthermore, on two or more aforementioned hosts, a different OS was operating in many cases, and the 
user needed to prepare the structure corresponding to each OS, and had the trouble of becoming 
complicated. 

[0013] It was made in order that this invention might solve the above-mentioned trouble, and the 

purpose is in offering the function which can use volume efficiently, when carrying out employment 

which backs up using the volume duplicate technology explained by the Prior art. 

[0014] Furthermore, in case the purpose of this invention uses the above-mentioned volume duplicate 

technology, it is to offer the function in which management of the volume by the side of a host and 

adjustment of the volume use between hosts become unnecessary. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the composition of 
invention concerning the storage subsystem which has the volume duplicate function of this invention In 
the storage subsystem to which it connects with a host and is applied as the auxiliary memory and which 
is accessed by the host as volume as a logical management unit of I/O When it has the function which 
reproduces the aforementioned volume and directions of duplicate creation are received from the 
aforementioned host, it is made to have the function which chooses the volume which stores a duplicate. 

[0016] In more detail, when choosing the aforementioned volume in the storage subsystem which has 
the above-mentioned volume duplicate function, the volume of the duplicate origin specified by a host 
and the volume of the same capacity are chosen. 

[0017] Moreover, in detail, when choosing the aforementioned volume in the storage subsystem which 
has the above-mentioned volume duplicate function, the volume more than the capacity of the volume of 
the duplicate origin specified by a host is chosen. 

[0018] It carries out as [ change / the volume which is due to be used for a duplicate / into volume ] by 
-giving the attribute that the volume is due to be used for a duplicate to the aforementioned volume, and 
directing attribute change in it from the aforementioned host in more detail, in the storage subsystem 
which has the above-mentioned volume duplicate function. 

[0019] In order to attain the above-mentioned purpose, the composition of invention concerning the 
computer system using the storage subsystem which has the volume duplicate function of this invention 
In the computer system which consists of a host and a storage subsystem to which it connects with the 
host and is applied as the auxiliary memory, and which is accessed by the host as volume as a logical 
management unit of I/O When this storage subsystem has the function which reproduces the 
aforementioned volume and there is a demand from the aforementioned host One or more volumes 
which can be used for storing a duplicate are reported to a host, the aforementioned host The volume 
which stores a duplicate is chosen from one or more volumes which can be used for storing the duplicate 
which received the report, and it is made to have the function to give directions of a duplicate to the 
aforementioned storage subsystem. 

[0020] In order to attain the above-mentioned purpose, another composition of invention concerning the 
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storage subsystem which has the volume duplicate function of this invention In the above-mentioned 
storage subsystem further the aforementioned storage subsystem A means to divide into a physical field 
the storage region which stores data, and to access it to it, the above -- the volume as a logical 
management unit, and the above, when the volume which has a means to match with the physical field 
as a physical management unit, receives directions of duplicate creation from the aforementioned host, 
and stores a duplicate is chosen Based on the capacity of the volume of a reproducing agency, the 
capacity of the volume of a duplicate place is adjusted and allocation of the physical field of the volume 
of a duplicate place is changed. 

[0021] By composition of the above-mentioned storage subsystem, if the volume group beforehand 
reserved as subvolume is used as subvolume and a duplicate becomes unnecessary when using volume 
duplicate technology, it will return to the aforementioned volume group, and volume can be used about. 
Thereby, a deployment of the volume in a storage subsystem can be aimed at. 

[0022] Furthermore, by composition of the above-mentioned storage subsystem, when forming a pair, 
subvolume is automatically chosen by the storage subsystem side, and management of the volume by 
the side of a host is made unnecessary. When connecting two or more hosts to one set of a storage 
subsystem and using volume duplicate technology by each host especially, in the former, adjustment of 
the required volume becomes unnecessary among hosts using a network etc. 

[0023] Furthermore, since volume usable as subvolume can be made to report to a storage subsystem by 
composition of the above-mentioned computer system when forming a pair, management of the volume 
by the side of a host is made unnecessary. When connecting two or more hosts to one set of a storage 
subsystem and using volume duplicate technology by each host especially, in the former, adjustment of 
the required volume becomes unnecessary among hosts using a network etc. 

[0024] Moreover, when deviation suits the capacity of right volume and the subvolume of a duplicate 
place by composition of the above-mentioned storage subsystem, a deployment of a storage region can 
be aimed at by adjusting allocation so that it may become equal about volume capacity. 

[0025] ' . 

[Embodiments of the Invention] Hereafter, each operation gestalt concerning this invention is explained 

using drawing 1 or drawing 20 . 

[Operation gestalt 1] The first operation gestalt concerning this invention is hereafter explained using 
drawing 1 or drawing 1 1 . 

(I) - system **** -- the system configuration of the computer system which starts this operation gestalt 
using drawing 1 is explained first Drawing 1 is the block diagram showing the system configuration 
concerning the first operation gestalt of this invention. 

[0026] This system consists of disk subsystems 101 which are a host 100 and a storage subsystem. 
[0027] The module with which a host 100 is a computer which performs OS (operating system) and 
application, and controls an I/O device and auxiliary memory by CPU to this OS is also contained. 
[0028] A disk subsystem 101 is equipment for writing in and reading data and a program to the 
magnetic disk which is auxiliary memory in response to the instructions from a host. This disk 
subsystem 101 is constituted by a host interface 102, COP 107, a control memory 111, volume 1 13, and 
the volume 1 volume access mechanism 1 12 as shown in drawing 1 . 

[0029] A host interface 102 is a portion which manages the interface which relays the informational 
exchange with a host 100 etc. COP 107 is a processor for performing various processings (the pair 
formation processing 103, the pair release processing 104, the volume dialogue change processing 105, 
pair status-report processing 106, etc.) as shown in drawing 1 . That is, it has remarkable intelligent 
JIENSHII and the disk subsystem 101 of this invention can be operated independently of a host. A 
control memory 1 1 1 is the memory for storing control information (the volume information 108, pair 
information 1 09, etc.) required in order that this COP 1 07 may perform processing. 
[0030] The magnetic disk for storing data is called as a logical management unit, two or more physical 
magnetic disks may be stored in one volume, and volume 1 13 is good also considering two or more 
magnetic disks as one volume conversely. The volume number is taking lessons from volume 1 13 as an 
identifier for discriminating each, and, thereby, shell access is carried out with a host 100 at a disk 
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subsystem 101. The volume access mechanism 1 12 is a mechanism for accessing this volume 1 13, and 
operates with directions of COP 107. 

[0031] (II) It is used for the system applied to this operation form using a data structure next drawing 2 , 
or drawing 6 , and a data structure is explained. Drawing 2 is the ** type view showing the volume 
information on the first operation form. Drawing 3 is the ** type view showing pair information. 
Drawing 4 is the ** type view showing the parameter of a pair formation command. Drawing 5 is the ** 
type view showing the parameter of a pair release command. Drawing 6 is the ** type view showing the 
parameter of a volume dialogue change command. 

[0032] The volume information shown in drawing 2 stores the information about each volume 1 13, and 
is held at the control memory 111 ofadisk subsystem 101. This volume information 108 consists ofa 
volume number 200, capacity 201, an attribute 202, and a pair existence flag 203. 
[0033] A volume number 200 is an identifier for discriminating volume 113. Capacity 201 shows the 
amount of data which can store the corresponding volume 1 13. An attribute 202 is the information 
which shows what is used since the volume 113 stores user data, and the thing to use as subvolume, and 
takes one of the values of "it being usually volume" or "subvolume." When an "attribute 202 is usually 
volume", it is shown that the volume 1 13 concerned is what is used since user data is stored. When an 
attribute 202 is "subvolume", it is shown that the volume 1 13 concerned is the volume 113 which is due 
to be used during use as subvolume. The pair existence flag 203 is a flag which shows whether the 
volume 1 13 is performing pair formation, and takes the value of either "under pair formation" or 
"nothing [ pair formation ]." The pair existence flag 203 shows that the volume 113 concerned forms the 
pair at the time "under pair formation", and when the pair existence flag 203 is "nothing [ pair 
formation ]", it is shown that the volume 113 concerned does not form the pair. 
[0034] The value of each record which raised to drawing 2 as an example shows the following thing. 
[0035] (1) Capacity is 1000MB, since user data is stored, the volume 1 13 whose volume number is 0 is 
used, and it forms the pair. 

[0036] (2) Capacity is 1500MB and the volume 1 13 whose volume number is 1 has it in the schedule 
used as subvolume. The pair does not form. 

[0037] The pair information 109 shown in drawing 3 is information for managing the pair of volume, 
and consists of the right volume number 300, a subvolume number 302, a copy pointer 303, and a pan- 
state 304. 

[0038] The right volume number 300 shows the volume number of the right volume of the pair 
concerned, and the subvolume number 301 shows the volume number of the subvolume of the pair 
concerned. The copy pointer 302 is information which shows the progress condition ofa formation 
copy, and is shown by 0 to 100% of percentage. That is, after the copy has started, it is 0%, and it 
becomes 100% after the copy has finished. 

[0039] The pair state 303 is information for controlling a pair from a host 100 or a disk subsystem 101 

to be used, and defines the following four kinds (also refer to drawing 25 ). 

[0040] 1. (simplex state) 

The state which does not form the pair. 

[0041] 2. (duplex-pending state) 

The state which pair formation is carried out, and both formation copy and updating copy are performed, 
or may be performed. 
[0042] 3. (duplex state) 

It is the state which pair formation is carried out, a formation copy is ended, and only the updating copy 
is performed, or may be performed. 
[0043] 4. (split state) 

The state from pair division to pair release. 

[0044] Here, in the duplex-pending state, since it is in the middle of a formation copy, the host 100 is 
cautious of the ability of instructions of pair division for instructions of pair division not to be issued but 
to be taken out now with a duplex state. 

[0045] Next, the command sent from a host 100 in order to give instructions from a disk subsystem 101 



http://ww4.ipdljpo.go.jp/cgi-bin/ti^_web - cgi_ejje 



9/15/2003 



Page 5 of 13 



is explained. 

1 [0046] A pair formation command is a command which a host 100 publishes to a disk subsystem 101, 
when performing pair formation of volume. A disk subsystem 101 receives this command, chooses 
subvolume and the becoming volume 113, and forms the right volume and the pair which were 
specified. The detail of this processing is explained later using a processing flow. 
[0047] The parameter of the pair formation command shown in drawing 4 consists of a right volume 
number 400 and subvolume conditions 401. The right volume number 400 is a volume number used as 
the right volume of a pair. The subvolume conditions 401 show the conditions of subvolume and the 
becoming volume 1 13, and take "this capacity" or one value of "having no conditions." When specifying 
making into subvolume volume 1 13 of the same capacity as the volume 113 specified by the right 
volume number 400, a host 100 sets "this capacity" as the subvolume conditions 401, and publishes a 
command. It is the same as the volume 113 specified by the right volume number 400, or when 
specifying making volume 1 13 of a large capacity into subvolume, a host 100 sets it as the subvolume 
conditions 401 "he has no conditions", and publishes a command. 

[0048] When a subvolume number is not contained in the parameter of this pair formation command but 
a pair is formed, it is cautious of a disk subsystem 101 carrying out which subvolume is chosen. 
[0049] Next, a pair release command is a command which a host 100 publishes to a disk subsystem 101, 
when canceling a pair to the volume in which the pair is formed. 

[0050] If a disk subsystem 101 receives this command, the pair by which pair formation is carried out 
will be separated and release of a pair will be performed. The detail of this processing is explained later 
using a processing flow. 

[0051] The parameter of the pair release command shown in drawing 5 consists of a right volume 
number 500, a subvolume number 501, and a state 502 after pair release. The right volume number 500 
shows the volume number of right volume, and the subvolume number 501 shows the volume number of 
subvolume. The pair which should be canceled by this right volume number 500 and the subvolume 
number 501 is specified. Among these, the subvolume number 501 can be known by the report of a disk 
subsystem 101. 

[0052] The state 502 after pair release specifies the attribute of the subvolume after canceling a pair, and 
takes the value of "it being usually volume" or "subvolume." When "subvolume" is specified, it is 
shown that the volume is used as subvolume, and when used for maintenance of the other user data etc., 
"it is usually volume" is specified. 

[0053] Next, a volume dialogue change command is a command which a host 100 publishes to a disk 
subsystem 101, when changing the attribute (usually volume or subvolume) of volume 113. This 
command is published, when the situation where the volume in which assignment of subvolume is too 
large and stores user data runs short arises, and when the reverse situation arises. 
[0054] If a disk subsystem 101 receives this command, it will change the attribute of volume 113 
according to the parameter. The detail of this processing is explained later using a processing flow. 
[0055] The parameter of the volume dialogue change command shown in drawing 6 consists of a 
volume number 600 and an attribute 601 after change. The volume number 600 shows the volume 
number of the volume 1 13 of the object which changes an attribute. The attribute 601 after change 
shows the attribute to set up, and takes the value of either "it being usually volume" or "subvolume." 
[0056] (III) Operation of the system applied to this operation form using operation next drawing 7 , or 
drawing 1 1 of a system is explained. Drawing 7 is drawing showing the command sequence exchanged 
with a host 100 between disk subsystems 101 in the first operation form of this invention. Drawing 8 is a 
flow chart which shows processing of the disk subsystem 101 when a pair formation command is 
published in the first operation form of this invention. Drawing 9 is a flow chart which shows processing 
of the disk subsystem 101 when a pair release command is published in the first operation form of this 
invention. Drawing 10 is a flow chart which shows processing of the disk subsystem 101 when an 
attribute change command is published in the first operation form of this invention. Drawing 1 1 is a 
flow chart which shows processing of the disk subsystem 101 when a pair status-report demand 
command is published in the first operation form of this invention. 
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[0057] First, the command sequence exchanged with a host 100 by the disk subsystem 101 using 
• drawing 7 is explained, and it carries out clear [ of the outline of operation as a system ]. 

[0058] Since it is necessary to perform pair formation for backup when the time of the schedule of 
backup comes or an operator inputs a backup command manually from a terminal, a host 100 publishes 
a pair formation command to a disk subsystem 101 (sqOl). 

[0059] Next, a host 100 specifies a right volume number and publishes a raise in basic wages status- 
report demand command (sq02). And a disk subsystem 101 transmits a pair status-report report in 
response to this command (sq03). This is the same as the pair information shown by drawing 3 . Since a 
subvolume number comes by this pair status-report report on the contrary, it is memorized by the host 
side. This is for specifying with a parameter, when performing pair release. 

[0060] Then, a pair status-report demand command is periodically published from a host 100 (sq04). 
This is for a host 100 to know the timing which carries out pair release. That is, when the pair state of 
the pair status-report report from a disk subsystem 101 is in the "duplex-pending state" already 
explained, a host 100 does not publish a pair release command, but when the pair state of the pair status- 
report report from a disk subsystem 101 is in a "duplex state", it is made to publish (sq05) and a pair 
release command. 

[0061] When a host 100 can publish a pair release command, the subvolume number already received 
from the desk subsystem 101 is specified to be a parameter, and a pair release command is published 
(sq06). 

[0062] Moreover, it will be necessary to store user data, and since a host 100 usually has a volume 

dialogue for volume with a subvolume dialogue to a disk subsystem 101 when the volume which usually 

has a volume dialogue comes to run short, an attribute change command is published (sqlO). 

[0063] On the contrary, since a host 100 has a subvolume dialogue for the volume which usually has a 

volume dialogue to a disk subsystem 101 when volume with the subvolume dialogue for pair formation 

comes to run short, in order to back up, an attribute change command is published (sql 1). 

[0064] Next, each processing of a disk subsystem 101 is explained. 

[0065] First, a host 100 explains processing of the disk subsystem 101 when publishing a pair formation 
command to a disk subsystem 101, following the flow chart of drawing 8 . 

[0066] COP 107 of a disk subsystem 101 will start the pair formation processing 103, if a pair formation 
command is received from a host 100 through a host interface 102. 

[0067] First, COP 107 is the same capacity as right volume, and it searches whether there is any intact 
subvolume (S700). That is, the capacity 201 of right volume and the becoming volume 1 13 is computed 
from the right volume number 400 and the volume information 108 of a parameter on the pair formation 
command received from the host 100. Next, the volume 1 13 from which it has the capacity 201 of the 
same value as the computed capacity 201, an attribute 202 is "subvolume", and the pair formation 
existence flag 203 serves as "nothing [ pair formation ]" is discovered. 

[0068] And when the volume 1 13 applicable to the aforementioned conditions is not found as a result of 
this search, it progresses to S701, and when found, one of any pieces of it is chosen and it progresses to 
S704. 

[0069] When the volume 113 applicable to this condition is found, the volume information 109 and the 
pair information 109 are updated (S704), and a formation copy is performed (S705). When updating the 
volume information 109 by S704 at this time, the pair formation flag 203 of the found record of 
subvolume is rewritten "during pair formation." Moreover, the entry of the pair information 109 is 
generated newly, and the volume number of relevance is put into the right volume number 300 and the 
subvolume number 301, and a copy pointer is initialized to 0, and a pair state is changed into a "duplex- 
pending state." 

[0070] When the volume 1 13 applicable to the aforementioned conditions is not found, it opts for the 
processing which confirms whether the host 100 specified "positive volume and subvolume are the same 
capacity", and performs it to a degree (S701). That is, the subvolume conditions 401 of the parameter of 
the pair formation command received from the host 100 are investigated, when the subvolume 
conditions 401 are "these capacity", it progresses to S703, and when the subvolume conditions 401 are 
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not "these capacity", it will progress to S702. 

[0071] Since the corresponding subvolume will not exist when the subvolume conditions 401 specified 
by the host 100 are "these capacity", a host 100 is notified of it (S703). 

[0072] Since the subvolume of a larger capacity than right volume may be used when the subvolume 
conditions 401 are not "these capacity", such volume is discovered from the volume information in a 
control memory 1 1 1 (S702). When not found, a host 100 is notified of it (S703). 
[0073] When found, like a top, the volume information 109 and the pair information 109 are updated 
(S704), and a formation copy is performed (S705). 

[0074] Next, processing of the disk subsystem 101 when a host 100 publishes a pair release command to 
a disk subsystem 101 by drawing 9 is explained. 

[0075] COP 107 of a disk subsystem 101 will start the pair release processing 103, if a pair release 
command is received from a host 100 through a host interface 102. 

[0076] First, it opts for the processing performed next with the value of the state 502 after pair release of 
a pair release command parameter (S800). When the state 502 after pair release is "subvolume", it 
progresses to S802, and it is made to progress to S801 when the state 502 after pair release is not 
"subvolume." 

[0077] In the case of "subvolume", the state 502 after pair release of a pair release command searches 
the pair information 109 (pair information [ as / the subvolume number 501 and whose subvolume 
number 302 the right volume number 500 and the right volume number 301 are the same values, and are 
the same values ] 109) specified by the right volume number 500 and the subvolume number 501 of a 
parameter. And a state is canceled during use of the pair information 109 concerned by deleting the area 
of the searched pair information 109. Simultaneously with it, "nothing [ pair formation ]" is set as the 
pair existence flag 203 corresponding to the subvolume of the volume information 108 (S802). The 
attribute 202 remains as it is. 

[0078] When the state 502 after pair release of a pair release command is not "subvolume", the pair 
information 1 09 specified by the right volume number 500 and the subvolume number 50 1 of a 
parameter is searched (at the time of namely, "usual volume"). And a state is canceled during use of the 
pair information 109 concerned by deleting the area of the searched pair information 109. "Nothing 
[ pair formation ]" is set as the pair existence flag 203 corresponding to the subvolume of the volume 
information 108, and, simultaneously with it, it sets it as an attribute 202 "it is usually volume", and 
processing is ended (S801). 

[0079] Next, processing of the disk subsystem 101 when a host 100 publishes an attribute change 
command to a disk subsystem 101 by drawing 10 is explained. 

[0080] COP 107 will start the volume dialogue change processing 105, if a volume dialogue change 
command is received from a host 100 through a host interface 102. 

[0081] First, with reference to the pair existence flag 203 of the volume information 108 corresponding 
to the volume number 600 of the parameter of an attribute change command, the volume 113 
investigates whether it is "under [ pair formation ]" ******. When the pair existence flag 203 "forms 
[ pair ]", it progresses to S901, and when the pair existence flag 203 "does not pair form", it will 
progress to S902. [ be / it ] 

[0082] Since the attribute of the specified volume 113 cannot be changed when the pair existence flag 
203 "forms [ pair ]", a host 100 is notified of that and processing is ended (S901). 
[0083] When the pair existence flag 203 "does not pair form", the attribute 202 of the volume 
information 108 is rewritten according to the attribute the parameter of an attribute change command 
was specified to be after [ change ] attribute 101 (S902). (at the time of namely, nothing [ "pair 
formation ]") [ be / it ] 

[0084] Finally, drawing 11 explains the pair status-report processing 106. 

[0085] A host 100 will pass the volume number of right volume to a disk subsystem 101 as a parameter 
of a pair status-report command. 

[0086] COP 107 will start the pair status-report processing 106, if a pair status-report command is 
received from a host 100 through a host interface 102. 
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[0087] COP 107 searches the pair information 109 whose volume number and right volume number 301 
of right volume which were received as a parameter are the same value with reference to all the pair 
information 109. And the subvolume number 302 stored in the searched pair information 109, the copy 
pointer 303, and the pair state 304 are reported to a host 100, and processing is ended (SI 000). 
[0088] (IV) Although beyond a modification is the first operation form, some modification is explained 
briefly hereafter. 

[0089] Although the conditions of the volume 113 made into subvolume were attached to the parameter 
of a pair formation command with the first operation form, this value may not exist. In this case, when 
subvolume with the same intact capacity as the volume 113 specified as right volume is first looked for 
and found in the pair formation processing 103, the volume 1 13 and pair are formed, when the thing of 
the same capacity is not found, subvolume with an intact larger capacity is looked for, and a pair is 
formed. 

[0090] Moreover, with the first operation form, although the attribute 202 of volume 1 13 is changed by 
the command from a host 100, you may change from the operating station 120 for operating a disk 
subsystem 1 102. In this case, through the operating station interface 121, from an operating station 120, 
COP 107 receives the same command and same parameter as the volume dialogue change command 
shown by the above, and starts the volume dialogue change processing 105. 

[0091] Furthermore, although the attribute 202 after canceling the pair of the volume 113 which was 
being used for the parameter of a pair release command as subvolume sticks with the first operation 
form, this value hopes that there is nothing. In this case, the disk subsystem 101 defines beforehand 
what the attribute 202 after canceling the pair of the volume 113 which was being used as subvolume is 
carried out, and will always presuppose "subvolume" or "it is usually volume" it. 
[0092] [Operation form 2] The second operation form concerning this invention is hereafter explained 
using drawing 12 or drawing 20 . 

(I) - system **** - the system configuration of the computer system which starts this operation form 
using drawing 12 is explained first Drawing 12 is the block diagram showing the system configuration 
concerning the second operation form of this invention. 

[0093] It is the same as that of the case of the first operation form to consist of a host and a disk 
subsystem also by the system of the second operation form. This system's differing from the first 
operation form is that the system of the first operation form faces choosing subvolume, reports the 
volume which can be used for subvolume from a disk-subsystem side by this system to having chosen 
by the disk-subsystem side, and chooses by the host. 

[0094] Therefore, a host 1 100 performs subvolume selection processing 1 101. 

[0095] By the disk subsystem 1 102, the pair status-report processing of differing from the first operation 
gestalt was lost as not holding pair information in a control memory, and processing of the COP, and the 
subvolume report processing 1 107 is added. With this operation gestalt, it becomes such composition for 
performing management of a pair state by the host [ not the disk subsystem 1 102 but ] 1 100 side. 
[0096] (II) It is used for a data structure, next the system applied to this operation form using drawing 
13 , and a data structure is explained. Drawing 13 is the ** type view showing the volume information 
on the second operation form. 

[0097] The first operation gestalt and composition differ from each other a little, and the volume 
information on the second operation gestalt shown in drawing 13 consists of flags 1202 during a volume 
number 1200, an attribute 1201, and use. 

[0098] A volume number's 1200 being an identifier for discriminating volume and the attribute 1201 of 
setting up the value of "it is usually volume" and "subvolume" are the same as the first operation form. 
[0099] Flags 1202 differ in the pair existence flag 203 shown in the first operation form during use. 
Thus, that expression differs depends the disk subsystem 1 102 of the second operation form on the view 
of not managing pair information. During this use, a flag 1202 is a flag which shows whether the 
corresponding volume 1 13 is using it as subvolume, and takes one value of "being intact" an "invalid" 
and "during use." When the "target volume 1 13 is usually volume", a flag 1202 takes the value of an 
"invalid" during use. This means that it is not assigned as subvolume, when it has an "it is usually 
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volume" attribute. The target volume 1 13 is "subvolume", and when the pair is formed, a flag 1202 takes 
* a that it is "under [ use ]" saying value during use. The target volume 1 13 is "subvolume", and when the 
pair is not formed, a flag 1 202 takes during use the value of "being intact." 

[0100] (III) Operation of the system applied to this operation form using operation next drawin g 14 , or 
drawing 20 of a system is explained. Drawing 14 is drawing showing the command sequence exchanged 
with a host 1 100 between disk subsystems 1 102 in the second operation form of this invention. Drawing 
15 is a flow chart which shows processing of the disk subsystem 1 102 when a pair formation command 
is published in the second operation form of this invention. Drawing 16 is a flow chart which shows 
processing of the disk subsystem 1 102 when a pair release command is published in the second 
operation form of this invention. Drawing 17 is a flow chart which shows processing of the disk 
subsystem 1 102 when an attribute change command is published in the second operation form of this 
invention. Drawing 18 is a flow chart which shows subvolume selection processing of a host 1 101 in the 
second operation form of this invention. Drawing 19 is a flow chart which shows subvolume report 
processing of the disk subsystem 1 102 when a subvolume report-request command is published in the 
second operation form of this invention. Drawing 20 is the ** type view showing the intact secondary 
volume list displayed on a host 1 100. 

[0101] First, the command sequence exchanged with a host 1 100 by the disk subsystem 1 102 using 
drawing 14 is explained, and it carries out clear [ of the outline of operation as a system ]. 
[0102] With the second operation form, since a host 1 100 needs to know an intact subvolume number 
when it is necessary to perform pair formation, a subvolume report-request command is first published 
to a disk subsystem 1 102 (sq20). 

[0103] In response, a disk subsystem 1 102 reports intact subvolume by the subvolume report report 
(sq21). - - - . . . 

[0104] A host 1 100 chooses a thing usable [ one ] from the intact subvolume number which received the 
report, and holds this. An operator may be made to choose the method of this selection from on a screen, 
and it may be made to be chosen by the program automatically. 

[0105] And a pair formation command is published to a disk subsystem 1 102 by making the selected 
subvolume number into rose meta (sqO 1 ). 

[0106] The processing after it is the same as the first operation gestalt. That is, a pair status-report 
demand command is published periodically (sq23). When a pair status-report demand report is in a 
"duplex state", a pair release command is published by making (sq24) and the subvolume number 
currently held into a parameter (sq25). Moreover, it is the same as that of the first operation gestalt also 
about the opportunity which publishes an attribute change command (sq30, sq3 1). 
[0 1 07] Next, each processing of a disk subsystem 1 1 02 and a host 1 1 0 1 is explained. 
[0108] First, a host 1 100 explains processing of the disk subsystem 1 102 when publishing a pair 
formation command to a disk subsystem 1 102 by drawing 15 . 

[0109] COP 1 104 will start the pair formation processing 1 104, if a pair formation command is received 
from a host 1101 through a host interface 1 02. 

[01 10] The parameters of the pair formation command published are the right volume number used as 
right volume of a pair, and a subvolume number used as subvolume of a pair. This is the same as that of 
the thing of the first operation form shown in drawing 4 . 

[01 1 1] First, the COP updates the volume information 1 108 (S1300). That is, "under use" is set as a flag 
1202 during use of the record corresponding to the subvolume number received as a parameter of a pair 
formation command. 

[0112] And a pair is formed between the right volume corresponding to the volume number received as 
a parameter of a pair formation command, and subvolume, and a formation copy is carried out. 
[0113] Next, drawing 16 explains the pair release processing 1 1 05 . 

[01 14] COP 107 will start the pair release processing 1 105, if a pair release command is received from a 
host 1 100 through a host interface 1 02. 

[0115] The pair release commands published are the right volume number currently used as right 
volume of a pair, and a subvolume number currently used as subvolume of a pair. It differs that there is 
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this [ no ] of 502 state after pair release compared with the thing of the first operation form shown in 
drawing 5 . 

[0116] If the COP receives this command, it will set it as a flag 1202 "it is intact" during use of the 
record corresponding to the subvolume number received as a parameter of a pair release command 
(SI 300). 

[0117] Next, a host 1 100 explains processing of the disk subsystem 1 102 when publishing an attribute 
change command to a disk subsystem 1 102, following drawing 16 . 

[0118] COP 1 106 will start the volume dialogue change processing 1 106, if a volume dialogue change 
command is received from a host 1 100 through a host interface 102. 

[0119] The parameter of the volume dialogue change command published is the value (usually volume, 
subvolume) of the volume number of the volume 1 13 of the object which changes an attribute, and the 
attribute after change. This is the same as that of the thing of the first operation form shown in drawing 
6. 

[0120] First, it judges whether COP 1 106 changes into "subvolume" whether it changes into "it is 
usually volume" with reference to the parameter of a volume dialogue change command (SI 500). 
[0121] In changing into ", usually volume", it progresses to S1502, and in changing into "subvolume", it 
progresses to SI 501. 

[0122] In changing into "subvolume", it updates the volume information 1 108 (S1501). That is, 
"subvolume" is set as the attribute 1201 corresponding to the volume number of the parameter of a 
volume dialogue change command. When a setup is completed, volume dialogue change processing is 
an end. 

[0123] In changing into ", usually volume", the specified volume confirms whether to be under [ use ] 
****** (si 502). This is for already refusing change for the attribute of the volume 1 13 currently used as 
subvolume. Specifically with reference to the volume information 1 108, it investigates whether the flag 
1202 "has become while in use" during the use corresponding to the volume number of a parameter. 
[0124] Since an attribute cannot be changed when the flag 1202 "has become while in use" during use, a 
host 1 100 is notified of that (S1504). 

[0125] When a flag 1202 "is not using it" during use, the volume information 1 108 is updated (SI 503). 
[ be / it ] That is, "subvolume" is set as the attribute 1201 corresponding to the volume number of a 
parameter, and it sets it as a flag 1202 "it is intact" during use. When a setup is completed, the volume 
dialogue change processing 1 106 is an end. 

[0126] Now, with this operation gestalt, selection of subvolume was a view with fundamental carrying 
out by the host 1 100 side. The following processings relate to it. 

[0127] First, drawing 18 explains the processing for choosing subvolume by the host 1 100 side. 
[0128] With this operation form, a host 1 100 has to determine the subvolume which stores the duplicate 
of data, when forming a pair newly. Therefore, in order to know which volume 1 13 can be used as 
subvolume, a subvolume report request is published to a disk subsystem 1 102 (SI 800). 
[0129] The disk subsystem 1 102 which received the subvolume report request notifies a host 1 100 of the 
volume 113 usable as subvolume, i.e., an intact subvolume number, as a subvolume report report. 
[0130] In a host 1 100, the subvolume number in which even a shell forms raise in basic wages as 
subvolume is chosen (S1801). This selection is displayed as an intact secondary volume number as 
shown in a host's 1 100 console at drawing 20 , an operator may be made to choose [ make / make / it ] it, 
and you may make it choose it automatically by the program. 

[0131] Next, a host 1 100 explains processing of the disk subsystem 1 102 when publishing a subvolume 
report-request command to a disk subsystem 1 1 02 by drawing 19 . 

[0132] By the disk-subsystem 1 102 side, if a subvolume report-request command is received, with 
reference to the volume information 1 108, during use, a flag 1202 will edit the volume number of an 
"intact" record into the list structure, and will notify a host 1 100 (SI 700). 

[0133] [Operation gestalt 3] The third operation gestalt concerning this invention is hereafter explained 
using drawing 21 or drawing 24 . This third operation gestalt improves the first operation gestalt from a 
viewpoint of allocation of subvolume. With the first operation gestalt, when choosing the subvolume in 
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which a disk S APUSHI stem forms a pair according to the demand from a host, it decided to choose 
right volume, this capacity, and a bigger capacity. Although it is good when the subvolume of this 
capacity can be chosen, since the portion more than the capacity of right volume will be used among the 
storage regions of the volume chosen as subvolume when the subvolume of a bigger capacity is chosen, 
futility will arise in the storage region which a storage subsystem has. The gestalt of the third operation 
improves this point, creates the volume of the same capacity as right volume, and is related with the 
method of using it as subvolume. 

[0134] (I) - system **** - the system configuration of the computer system which starts this operation 
form using drawing 21 is explained first Drawing 21 is the block diagram showing the system 
configuration concerning the third operation form of this invention. 

[0135] Systems of this operation form as well as the system of the first operation form are consisted of 
by the disk subsystem 101 with the host 100. Although the host interface 102 which is the component of 
a disk subsystem 101, COP 107, and a control memory 1 1 1 are almost the same as that of the first 
operation form, it is the differences from the first operation form that the algorithms of the pair 
formation processing 1900 which is the processing which the COP performs differ, that the contents of 
the volume information 1901 in a control memory differ, and that the non-assigned field information 
1902 is defined. Here, the model of the memory hierarchy of this operation form is explained. 
[0136] The first operation form explained the magnetic disk for managing data for "volume" as a logical 
management unit. Although it is same to use the "volume" as this logical management unit also with this 
operation form, this volume will be divided further and the concept of a "logic field" will be used as a 
logical management unit. Furthermore, "the physical field" which divided a "physical volume" and it 
further will be defined as a management unit of the storage region as a more nearly physical concept in 
the lower layer of these logical concepts. Usually, when managing a storage region by such layer, it is 
common to order using a logical storage region by the storage management module of a host f s OS, to 
reinterpret it to a physical field and to access it to it by the storage and disk-subsystem side. 
[0137] When accessing from the volume access mechanism 1904 also with this operation form 
supposing such a method, it will access as a physical field of a final physical volume. The volume 
information 1901 is made to have correspondence of a logical field and a physical field. 
[0138] (II) It is used for the system applied to this operation form using a data structure next drawing 
22 , and drawing 23 , and a data structure is explained. Drawing 22 is the ** type view showing the 
volume information on the third operation form. Drawing 23 is the ** type view showing non-assigned 
field information. 

[0139] The volume information 1901 on the third operation form consists of a volume number 2004, 
capacity 201, an attribute 202, a pair existence flag 203, and physical field information 2000. In 
addition, drawing 22 shows only the volume information on one volume number. 
[0140] The volume number 1200 of the role of that it is an identifier for discriminating volume, capacity 
201, an attribute 202, and the pair existence flag 203 is the same as that of the first operation form. 
[0141] The physical field information 2000 is important with this operation form, and this shows [ the 
composition of the logic field belonging to logical "volume" which has this volume number 2004, and ] 
whether it corresponds to the physical field of a physical volume to which the logic field has what 
physical volume number 2002. 

[0142] In the example of this drawing, this volume shows that the logic field number 2001 corresponds 
to 0, 1, and the physical field of the physical field number [ in / the physical volume of the physical 
volume number 2 / it has a logic field and / in the logic field of the logic field number 0 ] 4 of-. That is, 
when it reads data from the field of the logic field number 0 and instructions come from a host 100, 
according to the information on this physical field information 2000, it will go to the physical field of 
the physical field number 4 in a physical volume by the disk subsystem 101 to access, and data read-out 
will be operated from there by it. 

[0143] In addition, although it is also possible to make it consist of two or more physical fields, since it 
is easy, a logic field is made to explain as a thing corresponding to one logic field in one physical field 
with this operation form as that a logic field and whose physical field are these capacity. 
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[0144] What is not actually used in the physical field, i.e., the thing which is not assigned to volume, is 
* put on the non-assigned field information 1902, and it is managed. The non-assigned field information 
1902 consists of a physical volume number 2100 and a physical field number 2101. In the example of 
this drawing, the physical field of the physical field number 100 in the physical volume of the physical 
volume number 10 shows that it is assigned to no volume in the first entry. 

[0145] (III) Operation of a system, next operation of the system applied to this operation gestalt using 
drawing 24 are explained. Drawing 24 is a flow chart which shows processing of the disk subsystem 101 
when a pair formation command is published in the third operation gestalt of this invention. 
[0146] In explanation here, only characteristic pair formation processing will be explained with this 
operation gestalt. 

[0147] COP 107 of a disk subsystem 101 will start the pair formation processing 103, if a pair formation 
command is received from a host 100 through a host interface 102. The pair formation command is the 
same as that of what was shown by drawing 2 of the operation gestalt 1 . 

[0148] First, COP 107 is the same capacity as right volume, and it searches whether there is any intact 
subvolume (S2200). That is, the volume 113 from which it has the capacity 201 of the same value as the 
capacity 201 computed by having computed the capacity 201 of right volume and the becoming volume 
1 13 next from the right volume number 400 and the volume information 108 of a parameter on the pair 
formation command received from the host 100 like the operation gestalt 1, an attribute 202 is 
"subvolume", and the pair formation existence flag 203 serves as "nothing [ pair formation ]" is 
discovered. 

[0149] And when the volume 113 applicable to the aforementioned conditions is not found as a result of 
this search, it progresses to S2201, and when found, one of any pieces of it is chosen and it progresses to 
S2204. 

[0150] When the volume 113 applicable to this condition is found, like the operation gestalt 1, the 
volume information 109 and the pair information 109 are updated (S2204), and a formation copy is 
performed (S2205). 

[0151] When [ applicable to the aforementioned conditions ] there is [ volume ****** ] nothing, it opts 
for the processing performed to a degree according to the size of right volume and subvolume capacity 
(S2201). 

[0152] That is, it investigates whether a disk subsystem 1 102 has the volume 1 13 in which an attribute 

202 has capacity with bigger "subvolume" and pair existence flag 203 than the capacity 201 of the 
volume by which it is "nothing [ pair formation ]" and capacity 201 was defined as right volume with 
reference to the volume information 1902 on drawing 22 . 

[0153] When there is such volume 1 13, it goes to S2203, and when there is such no volume 1 13, it goes 
to S2202. 

[0154] When the subvolume of a big capacity is not found, (S2202) and the volume information 1901 
are investigated, and an attribute 202 chooses "subvolume" and subvolume with the pair existence flag 

203 suitable for "nothing [ pair formation ]" from the capacity of the volume defined as right volume. 
Next, it calculates whether the capacity of the difference of the capacity of the selected volume and 
volume defined as right volume, i.e., the physical field of which, is insufficient. And the physical field 
equivalent to the capacity of the physical field of an insufficient field is searched from the non-assigned 
field information 1902, and it adds to the entry of the physical field information 2000 on the subvolume 
which deleted and chose the entry. It can copy now by the capacity of right volume and the capacity of 
the volume used as subvolume becoming equal by this. 

[0155] When the subvolume of a big capacity is found, (S2203) and its volume are chosen from the 
capacity of the volume defined as right volume. Next, it calculates whether there is more volume which 
the capacity of the difference of the capacity of the selected volume and volume defined as right volume, 
i.e., the physical field of which, chose. And the entry of a physical field which hits many parts among 
the physical field information 2000 on the selected volume, and its entry are deleted, and the entry of the 
physical volume number 2100 which is equivalent to the non-assigned field information 1902 at it, and 
the physical field 2101 is added. That is, the unnecessary field of the selected subvolume is released. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/15/2003 



Page 13 of 13 



Thereby, the capacity of right volume and subvolume becomes equal, and a deployment of a disk field 
can be aimed at. 

[0156] The renewal of the volume information after it and pair information (S2204) and execution 

(S2205) of a formation copy are similarly made in both cases. 

[0157] 

[Effect of the Invention] When carrying out employment which backs up using the volume duplicate 
technology explained by the Prior art according to this invention, the function which can use volume 
efficiently can be offered. 

[0158] Furthermore, according to this invention, in case the above-mentioned volume duplicate 
technology is used, the function in which management of the volume by the side of a host and 
adjustment of the volume use between hosts become unnecessary can be offered. 



[Translation done.] 
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[0 0 0 5] Ut7^D A»;f7y^ft^f-? 
*«HWrS#Ua-A (C©#'J:l-A£ riEtf'Ja- 
Aj iff*) <h. f-^fflSS*W?i*'Ja-A 

U f3ft&e-t>-7->XxAt;:*JbT. «S©ftfifc*Jf* 

[0 0 0 6] (Xxy72) ^71*l&©?i*£gW7ctB 
tS^B-9-7'->XxAli. E^'j3.-A*»ex-^*a* 
ffibTffiSSS^b. gJ*'J:L-AtC&i&<rfS 

rjg^ntr-j td?^) „ Sfc, *x h^iE^Ua-A 
!C*fbT#^ii*Sfforc«^. IBftKB-y-T'xX-T-A 
tt. IE#Ua.-A'v©S€r)i*X-^«rgJ* , JiL-AtC 

^tbTfc^^ii^ (cn* rjgffnfcf-j „ 

[0 0 0 7] (Xf773) J:fBX7 L -y72©}e^3tf 

-X ©*I7?J£ £© J: v K A* •> ? 7 -y 7*®#-T -5 ©CS 
bfcfifMCaLfct*. r^7»«J g^^tBtegfi-y- 
7->XrAfC^TS. r^7#f>Jj S*5:S®-ri> 
t, fBftSfi-9-7->XxA«, JERnK-SffJtr*. 
Cl©^, EjH'J i-AJC^bTS^ii^^froTfe&J^ 

frSll M*S:§®bfc^©x-^lC«ig$n-5. 
[0 0 0 8] (Xt"^4) 9J^Uo.-Art©x-^ 
£. (MT) &£CAy^7y^-r*. 

3A;« d©KT*oTt). 7^jy->3>-t>f-^"< 



- j-w., will" ?*to<<i<fe* ' 
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[0 0 0 9] Ut7^5) rt7?77^7Lfc 

xAttlE* U a-AiiiJ* 'J ;i-A©^7©W{S£8¥IS* 
-f -5. 
[0 0 10] 

[%93^^L-^^i:1-5^] ±IBSE3l5a^T-iKB>]L 
fc# 'J a- AttSi&ffifcfigffl LTA" y t> 7 7"£:fe;:fr 

:x-ASKBj#U:i-A<h&£#Ua-A£*SA*i;«> 
MD STT*< 'J a-Afl^ST* 

[0 0 1 1] #Ua-A£$¥&<i£ffl-f Sfca&K:. 1 
E6U©# U a- A £g J# 'J a - Affl CVfl bT43£, 

Mi. igfitLT^fc#'Ja-A©fi. <t'tl*!et)T^5 

[0012] sift. »&©**. MM 1 &©BfggfiU-:/ 

*jH*iittfcE»r*tfc»*a«i&»£fco, os 

w-n tf fc e r. i~ & * t * ? t> 

&. a? sic, HtrB»&©*xb±T-ii. a»sos*i» 
ffbTt»-6ctt)*<. f<Jffl#«. -e-n-fnoose** 

[0013] *9tm\t. ±BH«jat*»*"r*fc»K:ft 
snfc -toawi. fe*©tt*-eKwu&#'j 

a- A«SJ&ffi£6>ffl LT/Xy ^fcfc Cfc? <fc 5 

[0 0 14] #fS9i©aWli. ±E#'Ja-A 

««S«fcttfflf*Efc. *Xhffl>JT©#'J:x-A©'g 

[0 0 15] 

vXxAC&S%9j©fl*fiS(i. jfrXMcfflBSn. *© 

*wE«is«fcUT»flan, xffl*©i&a«&«a¥ 

&<hlxT#'Ja-A<hl>T*X h*>S7*-feX3ft*E 



gabfctsK:. a«t*«-r4#ua-Asa«?-ra 

(Sf£ T-5 J; -5 IC L fc *> <DT'& 3 . 
[0 0 16] .fcDBKtt. J:E#'Ja-A«H«ES 

^rr-stetg^tt-y-yvx^Aic^^T, niB^u a-A 

[00 17] £fcWL<li, ±E#'Ja-A««*IE* 

A ©g«£t±©# 'J a. - A ZMR? * <fc -5 tC L fc *> ©-e 

[0 0 18] 2SlCl*L<li, ±E*'Ja-illWli 
**-r*E**SB*^'>X?AC*^T, ifflBtf'Ja- 
A»C, *©*'Ja-A*««lCfiBffl-rS^T»5t^ 
SJBttSfcfc-fr. ffiE#XMJ>SJRtt&H©J&*£*;: 
tt.5Z.tlZ*.*). Jp'Ja-AC^filCffifflta^fflit! 
Ua-ASfcHafBttJ^KLfct)©-?**. 

[0 0 1 9] ±EBWS»*f «fc»t. **WO#'J 
a-A«S«ffi*#-r*E1ftggU-^v'XxA^ffl^fc 
3>tri-^vX^A(C#S^<Dffifi£«. 
*•©*;* Mc*K**l. -€-©*f«)E1S«fitUTSffl$ 

*X hfrS7?HrX$n*Ettgg1*:/>'X^A<i:>!>>S 
ftSn^fcfa-^v'X^AKlifctvr, C©E«^e+f-^ 
yXfAtl ii9E*Ua-A©»§?£:fcc:&58M££;fr 
U BdE*Xh^eS5RA<$.^fci:^tc. ffHSttM? 
3©(C&fflT££-0«±©#U:r-A£*XH::ffi£ 

«t«*r5{u«)# | Ja-A*6. 

[0 0 2 0] ±mS&iZMl&?Z>tztt>\Z. *58«©#U 
a-A«K«fiE*#-r-5EttSHl}-^->XxAtC«5fg 
W©S'J©ffitS«» ±EEtft^B*^->X'rAtC*5^T. 
$e»tc. WEEte^B^yvXf-Att. x-^*fe*fl-r 

«E*^h*>6«§lfP*Oii«**«L'T*« 
Z&M-rzX') 3.-&ZM&.Ltzt2\z. «Ktc©#'J 
a-A©§SHS^'^T. ««5t©#Ua-A©«S& 

[0 0 2 1] ±EEttSKU-^>'X5 1 A©«ljSI-J:0« 
^'Ja-AttSS^S^ffl-rst^tC. ^*SJ*Ua- 
Ai UT^ lT*l<>fc* 'J a- A»S:BJ# 'J a- A t 
LT&m b. *«*t^BK!S:-3fc6»E# 'J a-AptC 
MUX. *'Ja-A*tt^S#3-rit3&tT#5. :nc 
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[0 0 2 2] 2*>\Z. ±EEtSgg1t:/>'X^A<D$ric 
BJ#U:i-A*Bft8«U *XHBTO*'Ja-AO 

ffa*^K»c-r-s. *»<D#xhS:ifc<z>Ett* 
Btf^xf-AKigiau tnfn^xht^Ua- 

A««ftffi*ttfflTa*£- «*TH *yh'7->* 
^ftom h WJT&gT* o fc# U a-A(0ISSW 

[0 0 2 3] S 6fc, ±IB^>bfa.-^vX7 L AC0fflJ5e 

t#T*soT, *xh«T02Ku ^-Aosas^s 

fcT*. flic, lttO*Xhtl#OBt8t*^'>X 

[0 0 2 4] ±BB*SB*^^XT-A©«l«t 
£9, 3E#Ua-AfclttlftOll#U a-A©»«fc* 

[0 0 2 5] 

Hl&^LH2 0*ffl^THWtS. 
(&ik«ttl) BIT, *5BWt«*»-<D*lfi»IB*, 

(I) yXrAffl^ 

TAO'>Xf-Ai*l:^^TR«t*. Bin #589! 

[0 0 2 6] *yXfAH *X M 0 0 "tE**«* 
yyXfAT*5r^ X^^y^rA 1 0 1 £*5*l 

[0 0 2 7] WMOOIt CPUKJ:0. OS (* 

[0 0 2 8] f^X^ityy^fA 10 111 *X h* 

c©f>f^W/^fAioilt 011:*$ 
n5Si:*xh^f>^7i-xi0 2, mw/wbyV 

10 7* Mm***) Ills #Ua-A 1 1 3* #1)3. 
-Al*Ua-A7m«*l 1 2C<fcO«^nt 

[0 0 2 9] *X K>^7i-X 10 211 *Xhl 



£f]6gB#T£>6o flfC/n-fcyltl 0 711 B 1 £S 

sn*«&asar*fc«3i (^7^^«asio3, ^7 

10 4, # U 3- AJBtt^SEfflH 105, ^7 
tt««6»I10 6fti:) ft*fM"*fc»©:/n-fcy1i- 

-f&fr^ *SWr>fXi7D-yyXfA10 
1H MDOOT'J^i^HSWLTiOWh 

fcSta^ftfpractjWpittT**. sjw/^u 1 1 1 

H COHWyntyfl 0 7*«J6H«*fT"r*fc*K: 
ftSftMflflHR (#'Ja-Ai«10 8, ^TttSlO 

[0 0 3 0] #U 1 1 3H x-^£&^T3fc 

?S-O<0#Ua-A4ltt)AK *Ua-Al 1 3 

##*«"p^t^t, cmao^xhiootr^x^ 

D-^yXfA 1 0 1 K*>e>7£-fcX£*l*. #1)3.— A 
7^-feXttWll 1 2H M*iJa-A113t7ft 
XT*fc»0**T*»}, MW^UHyVl 0 7©fiS 

[0 0 3 1] (II) 

B 2 & ^ IB 6 *ffl ^T**I»Il:«5 y Xr 

-0*jlS»!80#U3.-^*l«*«"riJI*HT**. 0 
3H ^7*«*S-r«aHT*4. B4I1 ^7^/£ 

[0 0 3 2] H2K:*atl*#Uj.-AflMIIH &#U 
a-Al 1 . 3CHr*flMB*«j«bfct)OT*0, X>< 

X^it^vXr-A 1 0 1 oMW^^eu 1 1 1 i:«»sn 

S. :0#Ua-A«Sl 0 8H #Ua-A#f20 
0, «12 0L JStt2 0 2, ^7W^7^^2 0 3* 

[0 0 3 3] #Ua-AW2 0 0H #U3-A 1 1 

3*iwj-r*fc»©ww?'c*s. §12 0 ni 

n#'Ja-Al 1 3^**T*€t-*I**LTI> 
£ 0 JB142 0 2(1 -t<D#l)3-A 1 1 StfiZL—tff*- 

T«fflf*feO*S*-rflH8T. ras#U3L-Aj * 
SWi rBI#iJ a -Aj ©£-6 6*Ott*»*. Stt2 
0 2# ra##iJa-Aj Ot*ll SK#Ujl-A1 

«Ct*«bT^«. JRtt2 0 2j&« rBJ#Ui-Aj <E> 
t*H SK#U 3-A1 1 3teBJ#U3-A<hLTffi 
»*^H ttffl-TS^^UjL-A 1 13T* 
SC£**l/0>*. ^^77^2 0 311 
Uzl-AI 1 3^7M$^u^otl^^^ 



(5) 

^7S#J*UT^£^;i£*«lxTV>*. 
[0 0 3 4] H2K0I£LT*tffc#U3-F<0fitt, 

[0 0 3 5] (1) #Ua-AiW0TM#Ua- 
M 1 3H §«#1 0 0 0 MBT, a— 

[0 0 3 6] (2) *Ua-A#Wlt»S#Ua- 
M 1 3 II 5 0 OMBT, BJ#'J jl-A£L 

[0 0 3 7] 0 3Ci$tl§^7Ml 0 911 *Ua 
-A0)^7*«3ir^fc»a)«f«T*0, IE#U:l-A 
S^3 0 0, BJ#D^-A#*f 3 0 2, 3tf-tfW>^ 
3 0 3, ^7tt»3 0 4*^«l)a$*lTli*. 

[0 0 3 8] jE#'Ji-A#*t3 0 Ott* m»^7<0JE 

S^^ltt^o 3li-#-f >*3 0 2H Jgjsfcnt; 
[0 0 3 9] ^TVtm 3 0 3tt, ^7«XM 00^ 

T>f^?it^>xfA i o i*>s«wt*sfc»<Dffl^a 

£i> • 

[0 0 4 0] 1. (is>7Uy>7 7sW;m) 
^7^MlT^f^«, 

[0 0 4 1] 2. (xJL-7 p l/^^X-^>x>y« 
Si) 

[00 4 2] 3. (fa-^l/7?XttB 

[0 0 4 3] 4. (X^J^httl) 
^7»SI^^7»St^Io 

[0044] ::t, fa-yi/^x-^>r>^ 

M3k:-0i+^Ot^MOOH ^7 
[0 0 4 5] &\Z, *X h 1 0 0/)^T>f 7>9Ur7zs7> 
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[0 0 4 6] ^7M37>FH #Ui-A^7* 
dc**5C3tt5t*fc*X h 1 0 0#tV X^lJ-yvXT 1 
Al 0 1 tJtLT«f¥T-5 3"7> x^X^tt* 

jL-AtW#Ua-A113tl«LT, Ji££tt£ 

[0 0 4 7] i4C^$n^^7M37>F<7)A7^ 
-*tt, iE#»Ja-A#^4 0 0(i:BJ#UjL-A*fr4 
0 1*>6*tofcStt*. iE*Ua-A##4 0 0tt, ^7 
OjE#U3.-Ai:ftS#UiL-A#^T»*. B*Ua 
-A&#4 0 1 14, BJ* U a-Aift^Ua-A 1 1 

fn^wt^d:^, e#U3.-a#*I4 o oTiijrr* 

*Ua-Al 1 3i:^i;«ao>KU j-A1 1 3 £BJ# 
te, BJ*UaL-A*fr4 0 \\Z r^^»j ^IS^bTn 

■?>Fft$8ffr*. je*u j.-a##4 o oTiije-rs 

#<Jn.-Al 13tHi;4\ *3W4, **i>$*<&# 
Uzl-A 1 1 3*BJ#Ui-Afrs^i:*}i^'r*t 
*KI4. ^XMOOH BJ#U^-A*fr4 0 IK 

[0 0 4 8] ^^7M3-7>H^7^-^HH 

<fc^BBJ#Ua-A*»«"r*jW4, x^rX^ity 

[0 0 4 9] ^7«i37>KH ^7««»*S 

tlT^^^U^-A^LT, ^7**»TSt*l^ 
WhlO O^X^^v^fA 1 0 1 KitLTJS 

[0 0 5 0] f^fXJ^XfA 10 1*, :037 
>F£§^-f*£, ^7*J*SftT^*^7#«0«3 

[0 0 5 1] 05C^n§^7fi^7>H^7^ 
iE*Ua-AM5 0 0, BJ*Ujl-A#^5 
0 1, ^7»»»tt«5 0 2A^6«lriiSnT^*. JE# 
Ua-AS^5 0 0H jE*Ui-A©3p«Ja-AS^ 
£^LT:fcD, @l#'Ja-AS^5 0lH BJtfUa.- 
A0#'Ja-Af^^lTl^o C£>iE#U il— A# 
^5 0 0 iBJ*U3.-AS^5 0 li:<koT»RT^# 

7 d0rt"CBJ*Ua-A#^5 0 1 

14, x^X^ityvXxA 1 0 1 <D%L%\Z&r)%\Z>Z.t 

[0 0 5 2] ^7«»*ttl5 0 2H t7«*W*Lfc 
£><!:tf>BJ# U :x-A<OJKtt£i§£1-£ t>0>T* 0 , 
HMSUa-Aj **W4 rBJ*Ua-Aj C0ffi££<5. 

rBJtfUa-Aj SfBSStlfciSlCtt, W#'Ja- 
AttBI#Ua-AtLTttto*l*CtftSUT*0» * 



(6) 
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—a) &&jg-r WHOO^r^W 
i/^f A 1 0 1 i:»LT38fTtS3V> HT*4. 

[0 0 5 4] f^X^yyXrA 10 1^ £<D3V 

[0 0 5 5] H6^*ns#U3.-AJRtt*H3-7> 

6 0 1*6«*Sft*. #Ua-AW6 0 0lt JRtt 
^m*f*©#Ua-Al 1 3<0*U 
jRLTH*. «M«JRtt6 0 1tt, £Jgtt£*L 

[0 0 5 6] (III) ~>XxAtf)»]f£ 

ai o iim-e-«>oto*n*3v>H2/—5r>x*«'r 

BIT**. H8tt, *58W©»-©**»«IC*5^T, 
*7»*3 V> FtfSBfr ZtltzttOrJ TsW/isX 
fA10 10jai^t7P-ft-hT*^ 0 09 

-OMWfcfcfc^T, BttMn^FaWSWrStifc 
fcSO^-f X^U-^>XtA1 0 10)fiiSSt7D- 

T^X^^yXfAl 0 l(D®3I£*vr7n-^- 
FT**. 

[0 0 5 7] B7*ffiVVt#XM OOfcx-TX 

So 

[0 0 5 8] /Xy jr7y^0)Xir^a— *OI*B»cato 

F*A*l>fti*fc£, Ay^77^fc»i:^« 
4*3i*5i&»^»Sfc** WHOOli, f^fX^ 
It^yXfAl 0 lfcttLT, ^7**nv>H&56ff 
f£ (s q 0 1) o 
[0 0 5 9] fclC, WHOOtt, iE#U 
SftfffiLT, ^7ttffiffi£®#nv>F£%frT* (s 
q 0 2) . *LT, f^X^^rAl Ollt £ 



( S q0 3) o HSTSsnt^watrai; 

fcCDT**. Z.<D^7^mn^U^-bX\ »l#"Ja- 

A#-*f#igoT<£<AT, *X hfiij-e^n^iBfttT^ 

< 0 Ctltt. ^7»l*£*5Cfc5iSK:, /17**T*§ 
jrr*fc»T**. 

[0 0 6 0] *<*>a, WH0 0*6, ^SBMfl^J 
tt*«ftK*3^>FS«frT* (sq0 4) • Ctl 

#t*s. x^x^tJ-^vXT-A i o i^e 

looit ^7«n»3v>Fs«ff*i*, *?4t.wj 

vXt-A 1 0 1 *6©'<7tt«««U#- h<0^7ttSj 
*« r?a-^l/y?7ttlj ^il^lC (sq05)^ 
7*l*37> F £fEf7lT*ci; 5 tc-TSo 
[0 0 6 1] *Xh 1 0 OA^7»»3T>K65SfTT 

0 l^e§Wof:S)#Ua-AS^7^^l:^ 
LT, ^7«B»3V>F««ffr* (sq0 6) . 

[0062] a— sfy-^tiMfrraM^i; 

3lC&-3fci*lCtt, *Xhl0 0fcL r^X^^> 
XfA10 1l:»LT, «*Ua-AiltS»0#Ua 

«!Env>F*56fT"r* (sqlO). 
[0 0 6 3] rty97*j7*&Ztl$1t1blZ. 1 

7^<D^c^<DgJ4 i >U^-AJStt^^#Uzi--A^ 
£t5«J:5C&t)fc(5:tl:lt *XH0 0lt x^X 
^ity'>XxAl 0 lfcttUT, a##U3.-ASItt* 

46, Ktt*Mri^>F«BfT"r* (sail). 
[0 0 6 4] 3fclC f>fX^fyyXfA 1 0 1 Ofl* 

[0 0 6 5] 5fct\ H8©7a-^^-h*ii^&^ 
6, ^XMOO^X^tyyXfMOll:, ^ 

1 0 l ofili:o^TRWT4, 

[0 0 6 6] f-fX^yXfAl 0 l©«a»^D-fe 
7 ^Xh^>^7x-X102^lt, 
*X H 0 03&>^7»«3 , 7>H*S(S«t, ^7 
MMl 0 3£M&-f*o 

[0 0 6 7] *"*\ HfP^D-ty*! 0 7 tt. iE^'J^ 

m-rz (s 7 o o) . Tfrfr^ ^xh 1 o o 

LM7M^7> F <D/t 7 U:x--A#*f 
4 0 0t#'Ja-A«*10 8*&, jEtfU3.-Afc& 
£#'Ja-Al 1 3 0&S2 0 lSSfflf*. © 
Ulbfc««2 0 1 tmcm<D®&2 0 1 Sfc "6, flo, 
Rtt2 0 2*< WUzl-Aj T, do, ^7J£jfcf& 



(7) 



#12001-318833 



77^2 0 3^ r*C7#J«aSj tftot^'Ja-^ 
1 1 3«r«LtU-r. 

[0 0 6 8] -t IT, £(DSfR(B*£S, ffiE*fMcRyS 
t^'Ja-Al 1 3tf&~3frt>t£^m&\Z\$, S7 0 

S*?LT. S 7 0 4(C3ttf. 

io9^s»tlt (S 7 0 4) . »*3tr-t*tf-rft 

(S 7 0 5) o COtt, S 7 0 4T*Ua-A««l 
0 9«GRT*i*K:tt. l.^WfcBI#U 

*fc, ^7*il0 9OX>hy*lrl/<t* 
U jE#Ui-A##3 0 0, BJ#Ua-A##3 0 1 

[0 0 7 0] MEftfrCRSn^Ua-^l i3^a 

^X7^1>T, *C*Cft5««**Jfra (S7 0 
1) . Tftto*. *7H0 0^6a*bft^7»«3 
V>FO/^/-^<2gJ#Ua-A&#4 0 1 fcH^ 
BJtfUa-A*fr4 0 1# rpg£»j S7 0 3 

Kit*, BJ#U3.-A*fr4 0 1# r^^l;j -eft^« 

^ S 7 0 2\zmtsct\z?z> 0 

[0 0 7 1] «M0 0*<»)&Lfc9J*U 
4 0l*< r^^ftj KS-raBJaRUa-A 
##ftLfci»£ifc&*«nN tti**xnooi:l 
arr* (s 7 0 3) . 

[0072] BJ*Ua-A*fr4 0 i*t rn#sj t& 

H»£fctt, jE*U3.-A«t0t>**^e*OBJ#Ua 

HM^U 1 1 lOf^'Ja-Aftffi^&RlHi-r (S 
7 0 2) o *o»6Ji*^tWi:tt» *ft***M 
0 oicsarr ^ (S 7 0 3) o 

[0 0 7 3] JL3*»-3fc»afctt, ±fcH«fc. #Ua 
-i,Ml0 9i, ^7««10 9*H«LT (S7 0 

4) , »«3i;-**ff-r* (S 7 0 5) . 

[0 0 7 4] 0 9ICJ;O^X h 1 0 0**x>f X£ 

t^>XfA10 1C, ^7*l»3V>H*fBfTbfct 

*©T^x^*^fA i o i ojaajc^t^Tiawr 

[0 0 7 5] r^X^^yXrA 1 0 10fM»^0-fe 
7*10 711 *X h>f >^7x»X 1 0 2^bT, 
*XM 0 0*6^7*l»3T>Hft««r«4:, ^7 

mil o 3^Mter^„ 

[0 0 7 6] 9c*T* ^7)W*37>K^5/-^^7' 
^ (S 8 0 0) • ^7)W»«tti5 0 2# WUa- 



Aj 0«£lcH S 8 0 2Hit*, ^78¥&fci£tt§i5 0 
2# rBI#Ua-AJ S8 0 lfcSttf 

[0 0 7 7] ^7^37>H^7^W5 0 2 

0 0 tBJ#Ua-A«^5 0 1 T#)££tt 
M7««10 9 (E#«Ja-AM5 0 0tI#Ua 
-A#*|3 0 lfllRI&MT, AO, BJ#Ua-A#^5 

0 l til#Ua-Af§3 0 2#l^i;«ITS£«J;5&^ 
7««1 0 9) tfcSR-r*. fit, **Lfc'<7*fB 

1 0 9©xU7«MI*-r*ili^J;0, SK^flMRl 

a*«i o 8oBJ#Ua-AJc»rt;-r*^7W«7^^ 

2 0 3 , r^7»«JSJ SK^T * ( S 8 0 2 ) . R 
I42 0 2H ^<A££T*£. 

[0 0 7 8] ^7«H»3V>H0^71IH»**»5 0 2 

*«, rgj^u^L-Aj -e&^tt^Ktt era**, r & 

AS^-5 0 0 tBJ#Ua-AS^5 0 1 T»5££fta^ 
7f«10 9*»*t5. *LT. tt*lxfc17««Bl 
0 9©xU7*»l»"r«CiK:J:0, SR"t7lMB10 
9<&ttffl*tt«S*»T*. ^ntHWfK:, *Ua-A 
flNRl 0 8©M#U3.-AC»lB'r*'<7#*7 5y2 

0 3C, r^7»**J ftUSUT, *0, S142 0 2 
K ra«#Ua-Aj £I££LT, fllg£*l7T£ (S 
801), 

[0 0 7 9] m 1 0 IC «t 0 *X h 1 0 0 Ifi?* X 

^yyXrA 1 0 1 K, Rtt*H3"r > K*56ff bfc 

t#©r>fXj*^fAi o \ <D^m\z^xmm 

[0 0 8 0] M»ynir7*i 0 7tt, *xh-f>*7 
x-X10 2^lT, *XM 0 0*6#U3L— AJR 

1 o szm&tz. 

[0 0 8 1] 9cf. ■tt«H3T>HO/t5^-^©# 
Ua-AS^6 0 0l:MtS*Ua- Aflf« 1 0 8 0 
^7W177^2 0 3^#IIT, tOjRUa-All 
3# r^7*ric+J ^7W&7?^2 

0 3^ r^7»*+j s 9 o l tit*, ^ 

7**75^2 0 3* l>*7»J«+J Tfc^»£fctt. 
S 9 0 2 KiitrCchlC&So 

[0 0 8 2] ^7t«7 7^2 0 3# r^7»«+J <0 
*£Kll*, JBS$tlfc#'Ja-Al 1 3<0JRtt£«!Te 

*7T* (S9 0 1) . 
[0 0 8 3] ^7ti77^2 0 3tfl r^7^fi£+J T 

l»£*ttfc«*fc«oT, *Ua-A«ai0 8O8 
tt2 0 2^M^» (S 9 0 2) . 



(8) 
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[0084] m'&iZs mi i fCcfco^7JKS8»ftfflai 

0 6l:-3^TRWtS. 

[0 0 8 5] *7H0 0H ^7tt»«*3V>F<& 

>fX^^y'>X^^ 1 0 1 \zM*?ct\ztz> 0 
[0 0 8 6] fflW?V±yVl 0 7(4, *XK>^7 
x-X10 2^lt, *XH0 0)S^7«iSft 

37>H*a«nt, ^7«^^^sasi o 6zm& 

[0 0 8 7] HHJ^Dtylfl 0 7*4, T^T0^7lt 
il0 9^#ffil, /^5/-^tUTS«bfciE#iJa 
-AO#Ui-A#^tiE#UiL-A#^3 0 ltfHi; 

^7ti?*8l 0 9 t»lrtSnT^*9J#U j.-A##3 0 
2, 3tf-tfH->*3 0 3, ^7tt»3 0 4S#XM 

o ok^lt, mmzmi-rz (siooo) fl 
[0088] (iv) 

[0 0 8 9] Jg-0g|fi#IBTtt* ^7»*3T>HO 
*fWoV*T^&*«. £<De(4ft<T*>&^«, 
T»S$nfc#Ua-Al 1 3£HU«a<0*«ffl<DBJ 

1 1 3£^7**J*U mVQ&ObOtf&'OfrZ&ft 

[0 0 9 0] 3l--tf>ii«!iT(4, *Ua-Al 

1 3 0Rtt2 0 2»Xh 1 0 0*6©37>Kt*I 

T4*WJWri*l 1 0 2*akf^"TSfc» 
©*fp**l 2 OfreXXltTfeAlr*. il®«*fcHU 
0HP^D-fey*l 0 714, »fPJB*-f>*7x-Xl 2 
1«*UT, Jftff**12 0*5, ±BTjSbft#Ua 

[0091] n-oftmmmvit* *rtm^ 

fc#Ua-A113©, ^7£$&bfc&<aS&2 0 2 

^^IfyyXfAlOlU iljRUa-AibTftffl 
LT^fc#UaL-Al 13(D, ^7«JM*Lfc8M>JRtt 

2 0 2££<0<fc5(cT*^£^A£#T43£, S(C rgij 

[0 0 9 2] HHS6J&&2) «T, 
(I) ->^fAl« 



XfA^^fA^C^W^n, HI 2(4. * 

[0093] mr-onmmmvu'XTju-ch, t^ht 

-o*«S»Jit»&oT^*c:i»4, *-0*J&»«$> 
(4, x>f X^lt^vXxixfl'Jd^SJ^U jL-AJCffifflT 

[0 0 9 4] *<Dtz*b* *XM 1 0 0 14, MX U a- 
ASiRjfflSl 1 0 1 &Hff"rs<t'5JC&oT^S. 

[0 0 9 5] T^X^t^yXfAl 1 0 2T, £-<D 
*JS«tiiftftoTl>*<m4, W»;**y<0 + K:'*7« 

1 0 7*«tftftotot>Tlf>4. co±5a«j*ica:«o 
(4, *3li?£^liT(4, ^7*IBc0Sa»4, x^X^ity 

yxfM io2ittt&<, wurooin?*: 

[0 0 9 6] (II) 

[0 0 9 7] 01 3fc«Sn*JB-©*lt»li©# l Ja 

o, #Ua-A#fi 200, jgtti 2 o i, &m*y 

yffl 2 0 2*6«J**ftT^«. 
[0 0 9 8] #iJa-"Attl 2 0 0 #U jl-A* 
^SiJ-r^rc56<7)aSi]^T^^C^> 1)412 0 1#, 

[0099] »77^i 2 o 2(4, m-v&mmm 

K^L£^7W&7^2 0 3£(4, ftfeo&fcOT* 
^X^yXrAl 10 2(4, ^7flHK*'ffJIL&^ 
0 2(4, »«t**Ua-Al 1 3*tM#»J a-Ait 

<i£®£o »*tW#'Ja-Al 1 3# fM^Ua 
-Aj <£ffl + 7^1 2 0 2(4 rftftj 

a*®*. cn(4, ra*#Ui-Aj Rtt*»oT^ 

£<h£C:(4, @]#Ua-A<hLT£flO^T£tt*e:<>:(4 
fc^i^S**"?**. M<!:W#Ua-Al 13tf 

«^(C(4, ffiffl*77^1 2 0 2(4 r^ffl^J tv>5ft 
WKt&WJa-Al 13# rgjtfiJzL- 
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^2 0 0 1 - 3 1 8 8 3 3 



[0 1 00] (III) yXr^^ 

-ommmmz^x, «n ioo t?<< xzd-? 

•>XtA 1 1 0 2PflT^0 t0Sn*3V>K^-^r> 

^^^XfA 1 1 0 2(04aS£^T7P-^-bT* 
B16lt *«^<Z>m-^>**fi^Sit-*3^T, ^ 

A110 2coatg£^-f 7D--^-f-hT&£o 017 

K^ff^n^ch^Ox^X^lj-yvXxAl 102© 
S!I^t7D^t-ra5. H18H #%9!tf> 
*r©*lfi»!8Jc*ViT, *XM l 0 lOffljRUa- 

^B^o^zio^^tr^^T, BI#U:x-A«£B3ft 
37> HA^ff snfc<t*or>r X? *^rA 1 1 
0 2<OBJ#U jL-A««Saa«:*T7 0-^^-hT* 

B2oit «nioo t*san**ffiffl»j# 

U n-A UXh *jR-r*SCHT»*. 
[0 10 1] 01 4*ffl^T*XM lOOtr 

4 X^-9-^vXt-AI 1 0 2T^0S0^^3Y>F 

[0 10 2] SBr©*IS»lBTtt* ^7»l«*e^a:5 

XfA110 2MlT, Jtf/ll#'Ja-A«ft8* 
3^>K*38ffr* (sa2 0) o 
[0 10 3] f^X^it^yXfAl 1 0 

ya-ASWf* (s q2 1) • 
[0104] ^MIOOH «ft«rgWfc*«ffl<0 

n^«}$UT^< 0 coa«©tt*«, *^u-^*«h 

[0 10 5] ^LT, a#5Ufc«#U jl-AS#*/^7 
*?tLT, r^>»^fAl 1 0 2l:^LT, 
^T^n^^KSKffT* (sqOl)o 

[0106] -enetwojaatt* *— 

£58frL (sq2 3) . *7ttfc«ftB*U#-H# 
r^a-^Uy^^ttllJ OttSC (sq2 4) , 

»3T>H*«fTT6 (sq2 5) • JStt^H^ 



(sq30, sq31)o 
[0 10 7] T4Z9Dr7i'Z7-J* 1 1 0 2 

X h 1 1 0 1 ©B*©)6li:o^TRflf5. 
[0 10 8] B15l:i0, *XH10 0*f 

-fX^U-^Xr-Al 1 0 2tC, ^7»«37>H*58 
frL£<h£©x^ X^+^vXxA 1 1 0 2<Bffla£-3 

[0 10 9] (Wl^n-fey*l 1 0 4B, *X^>* 
7x-X 1 0 2£;frLT, *X h 1 1 0 1 fr*>1718gZ 
37>^§Sni, ^7WI1 10 4$:itet 

[0 110] «ff*ft*'<7»rt3'7>K«)^9^-^ 
tt, ^7d>JE#Ua-^tbTttffl"r*jE#U j.-A# 
*f<h* ^7<0»l* U3L-AiLTffiffl-rSBJ*Ui-A 
#*fT&* 0 dtlti. H4£SLfc»-©*ffi«!l<0*> 

[0 111] *m^D-fey1t»4, #'Ja-A** 

1 1 0 8£JgfiT£ (S 1 3 0 0) o "f&frS, ^7J£ 
rtnv>H©/15^-^tLTS«bfcBJ#U 

^Kttrtrr ^i/3-Ho«ffit77^i 2 o 2K regis 

[0 112] ^lt, ^7M37>H^7/-^t 
LT5«Ufc*U i-AS^^JS"TSiE*U i-At 

[0 113] HI 6KJ;0, ^7MI1 1 0 

[0 114] MiP^n-feyU-i 0 7tt, «h^f>^7 
x-X 1 0 2^^UT, 10 0^e^7»l^n 

T>H*S«T*t. ^7^11 1 0 SZMte? 

[0 115] SEff£ft£^7#»3V>Kte, ^7©jE 
^70g|2KUa-A^LTffiffl$nT^^BJ45'JaL-A 
©ilt^*t, ^7*»«tt»5 0 2*Wr>£iOTl& 

[0 116] (MW^n-feyU-tt, cmv>HSSW 
iJ^-A#^^iETSU'n-H<Z)tefflcf 77^1 2 0 

2K r^fflj *Rjer* (s 1 3 o o) o 

[0 117] &\Z, mi 6£it^&**e>*Xh 110 0 
^X^t^/XrAl 1 0 2(C, JRtt«H3V>K 
^^ffb^i^CDx^X^^yxXxA 1 1 0 2<D$lW 

[0 118] MW^n-fe-y-frl 10 6H *XM>* 
7i-X 1 0 2 £frLT, *X M 1 0 0*6#Ua- 

jaai i o 6 

[0 1 1 9] «fTan-6#Ui-ARtt*H3T>K© 
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rty*-9\l* Rtt*«MTS»*<B#'Ja--Al 13 

A, BI*'Ja-A) T&£o -tlte* H6H^$tlSS 
-<A^^Ot><D<h|ig«T&So 
[0 12 0] Hfl^Dtytl 10 6H *'Ja 

-r*0*^tfl)6T* (S 1 5 0 0) o 

[0121] ra##u:i.-Aj Jc«H-r**^ictt, 

s l 5 0 2 Kit*, rgj* ij a aj £*ET 

\ts s i 5 o i 

[0 12 2] r«|jSiJa-Aj H^HT # 
Ua-AfSl 1 0 8£H#ff£ (S1501).ta 
=b*>, #UzL-AJgtt£H3V>F<a/^*-^#U 
a-A##fc#JW*Rttl 2 0 1C WJa-Aj 
SR5TT*. R5££9S7"r*£:, #Ua-AJRtt«M*a 

[0123] ra##Ui-Aj KjeHT*»£fctt. 

(SI 5 0 2) o Ctltil-Ttw, WUa-AtLT* 
ffllTM*Ua-Al 1 3<£Jgtt£aH£Je§T£fc 
*T»*. #Ua-A«ll 1 0 8£#5& 

IT, /^/-^0*Ua-A#^fC*fJST^^ffl*7 
7^1 2 0 2* rflfffl^J KiaoTH3J&>SJ&**W'< 

[0124] mm*yy?/i 2 0 2# r<£ffl*J 

-t^BStfX h 1 1 OOCian (S 1 5 0 4) . 

[0125] mm*yy#i 2 0 2** r&j8*j t&^ 

#Ua-A«llll0 8SIfr« (SI 5 
0 3) « "Tfeto-S, /t7*-*<0#U:i-A#*ffc*tJ& 
-r*JRtt 1 2 0 1 rBJ#»Ja-Aj &R£U <£ffl* 
77^1 2 0 2K: r*«gffij £I££T*o K&ifif£Tls 
fc$s #UjL-A*tt3CMttai 10 6tt«l7tWo 
[0 12 6] ST, #^J6^ffiTte, «#Ua-AOl 
*XM 1 0 0i"C*5ufi:5i^5©#i*Wa: 

[0 12 7] H18l:J:D, *XM1 0 0IT 

BjjKUa-AsaR-rs/tAofflasRwr*. 

[0128] #*8S^S8Tte, *X h 1 1 0 0 tt, 

a-Aeasbaitfttfasa^. *-a>fc», £©#u 

a-Al 1 3£BJ#U^~A£LT<£fflT££fr£&* 
fc^C, x>f ^J*^fA 1 10 2K»LT, Bl# 
Ua-AWft^ftJBfT-ra (SI 8 0 0) . 
[0 12 9] H#U a-AWr8** Sllfcf X J 
l^y^XxAl 10 2H «*ya-A8ftHR-hi 
LT, BJ#Ui-AtLT«fflBl«a#Ua-Al 1 
3, -ratoS- *«MJ©H#Ua-A»***#Xhl 1 



o o tcaai-^o 

[0130] a^X M 10 OTii *<Drt*^-^Bl# 
U a-AtLT^76»litSII#U a-ASF^£i§tR 

(S 1 8 0 1 ) o d©a*5tt, 
>V-JK:0 2 0HS*n*ct"5a*ftffl»J#Ua-A 

Tfc&^U yn^^ATgiiWlcS^-rSck^^LT 

[0 13 1] ^IC, B19l:«kD, *XMl00^f 
-TW*^>XfM10 2i: t ffl#iJj.--At»ft*R 
3V>F*»f¥Lfc£*©7^X£tf:/S/XxA 1 1 0 
2 0ttaiC3^TRWTS. 

[0 13 2] T>fX^fyyXfAl 1 0 2<fflT, BJ* 

«i i o8*#ibt, ®Lm*7y>f\ 2 o 2*« 

fflj l:SoT W 1/3 - H©# 'J a-A#f * U X M 

acwuLx, *xmoo \zm%\?% (sno 

0) O 

[0133] mmm&z) bit, **wt«*jg=o 

H2 ia^UH2 4Sffl^TRWT5. - 

aaTt^^i.'aj&^aftifcfe^is. sb— 

ft^Tte, *Xhfr6<£g#KU£#oT, x^X^-tf 
^>X7 L AA^7*^-rSBJ#Ua-A*S*?'rSt 

€r, jE#U3.-AtBi*a^ «ko*:*a*«*a*j"r 

fcZifcbfc. H**©M#ya-A*a*iT**«d 
Kttftntf, J;0**a«*©BJ#U3.-ASa*?Ufc 
BI#U3.-AfcUTa#!*ftfc#Ua-A© 

*na^cfcKa«or, EttSB^^xxAjwr? 
B*««Ktt«3J«fti;*c:fcK:a*. js=©*»©»jb 

14, £0j&*afcAlT. iE#Ua-AtBi;««a)#U 
a-A£ffr«U H#Ua-Ai:LTffiffl"r**ffiHH 
t~£fc£>T&£<» 
[0 13 4] (I) yXfA8« 

H2 l&ffl^T**tt«JIJC«Sn>t;a-^>' 
XrAWyXfA«C9^T!l!«t5, 02 1H * 
*WO»HO*tt*JI^«*'>XxA«lfiK*S"r^U!y 

[0 13 5] S/Xx AT t>» Sg-O^iiS^ 

MIOS/XxAiBWlc, *XM0 0tf>fX^> 
XfA10 1CJ;oT«^nW5. x>f X^iJ*:/^ 
XxAl 0 l(D«^S*T*5*Xh^>^-7x-rX 
10 2, 0 7, M**%U 1 1 ltt. 

y *o*fT"r*fflaT**^7^*ffla 1 9 o o <dt;p 
-a««i 9 0 i®A*0<ji&«;:&. *^c*sj^®^ 



(11) 



($12 0 0 1 - 3 1 8 8 3 3 



[0136] JS-0**»fcTll r # ij jl— Aj £x 
<!:LTK9JLfc. *g&^SST*t>, 

m-rzztiz-rz. mn* z.<DXouu^^r$mmm 

RL&*LT7#*X?"*0#HRWT*S. 
[0 13 7] *^S£7£t8Tt>, t©J:5a:*j**a* 
U #Ua-A7miil 9 0 43S^7mn 

tXt^^cn. #>Ja-Afll«l 9 0 IB, &a 

[0 13 8] (II) T-9®m 

02 3 n *»a**««*s-r«iCH-c*4. 

[0 13 9] JBH©«K»lO#Ua-A*lll 9 0 1 
H #U3L-A##2 0 0 4, &*2 0 1, S1t2 0 
2, ^7Wi77^2 0 3, *3<S«««2 0 0 0*>6 

[0 14 0] #Ua-AWl 2 0 0^, #L) a-A£ 
»giJT*fc«)CO»giJ^T*S::i:, §1201, MI42 
0 2, ^7t*75y2 0 3Oft«H 

[0 14 1] **«»ITCM&<mi 4&a^«tit*S2 
0 0 0^^0, :n(l :<0#Ua-AS^2 0 0 4£ 
<rr*lfca«& r#Ui-Aj £R?*tta<Mt®1ftj£ 
t. ^©tta««#t # <0J:5ft:«ia*U3.-A#^2 0 
0 2*#r*««#Ua--A«>*81K«K:J**bT^« 

[0 14 2] COHOWTtt, :^Ua-AH ISa 
«««2 0 0 1#, 0, 1, ■••©*H««*#U M 

afi««^oe>»a®«n *a#UaL-A#^2<o« 
a# u a-Ai:^tt5«ifi«« 4 

IT^S^t^lt^, Tftfr^, «H00* 

%tztZ\Z\$. T^X^f^yXfA 1 0 ltil £tf> 
•l*««M82 0 0 0©Wi:a^ aiJti'Ja-Ai: 
fiw*«a««#*40)«aiH«fc7^-txfcfT*, ^ 



[0143] ft**, »««*s«»o*a««*^*ric 

it, -o©»a««K-o©«a««*«#*-r*t)0 
[oi4 4] »a««<o*T*i»icffit>nT^a^t) 
n 9 o 2icn^nT«aa*i«. * 

MSmiMIl 9 0 2H «I*Ua-A#^2 1 0 0 
t«a<fi«#^2 1 0 1 <fcj&>e«lfi£j£*l*. 

a#Ua-Aic*5W**a*«»^i o o<D*a<a« 

[0 14 5] (III) ^rA«»ff 

B2 4*«^T***»«K«*->X5 L AO»ff 
fct^TttWT*. H2 4H *589!<B»=<D*tt»IB 

^^•^yXfA 1 0 1 (OJ!lI^t7P-ft-hT* 

[0 14 6] u^TWJTH 21<0*M*«T»«W 

ft, ^7mf&mm\z^\,*T<Dfrmw'?zzt\zTz><>. 

[0 14 7] f^^if^yXrA 1 0 1 <Dffln7u-£ 
y*10 7ll *Xh< >^7i-X 1 0 2£^LT, 
*XM 0 0*>S<*7#*3^>H«3«rf*fc. ^7 
»riE»ai 0 ^7»U37>HH ^86 

»t8l<0H2TSLfcfc©£H«"e*£. 

[0 14 8] WH^D-tylM 0 711 lEtfU^ 

(S 2 2 0 0) . Tftfrt3, iWBttl&Httto: 
*XM 0 Oi^Sfil/fc^^v^H©/^^- 
*<DIE#U :x-A#^4 0 0 t#U jl-A1*«1 0 8^ 
jE#U a-Aift«#Ua-A 1 1 3©§I2 0 1 
£l?tfjLT, »HLfc*«2 0 liHUMO** 

2 0l£fcl3, Rtt2 0 2# rn#Ua-Aj 

T% flo. ^7*J*W*79y2 0 3# r^7»**J 
^W*Ua-Al 1 3*8LHiT. 
[0 14 9] ^LT, d©«5R©«*. (SEftfrfcttS 
t§#'Ja-Al 1 3^i^^^^^CH S2 2 

^IJ?lt, S 2 2 0 4KiItf 0 
[0 15 0] ^©*ttl:Kan#Ua-Al 1 3** 

$810 9 ch, ^7«*B1 0 9£HSfrUT (S2 2 0 
4) , »fS3K-ft*fr-r* (S 2 2 0 5) o 
[0151] iSE^ttirKits^'Ja-Al^d^ft 

^•££11 iE# U a— A tWIX U j.-A«fi<Z)*/MC 
LWot, fcfcfcC&SJBafcfcirr* (S2 2 0 
1) . 

[0 15 2] Tftfc^, r>fX^1f^TAl 1 0 2 



' i i ii irtH i f)ii<iiii ir i r ' 



tt, 0 2 2^Ua-A««l 9 0 2SIMHLT, Mtt 
2 0 2*< r®j#'J^-Aj . ^7W«7^2 0 3# 
r^7J£/£Ssj T\ SS2 0 1 tfilE# l ) a-AtLTS 

^'Ja-Al 1 3rt**S*>§*>*»K*, 

[0 15 3] -tOck"5&*U 1 1 3 

14, S 2 2 0 3 tcff -t0<fc5&#l) jl-A 113# 
fctt, S 2 2 0 2£fT<. 

[0 15 4] 3E#Ua-Atl/TS*Sftt*Ua-A 

ofci:^{CJ4 (S 2 2 0 2) , *Ua-A«8l 9 0 1 
£W<T, Rtt2 0 2^ rgJ^Un-Aj , ^7*T$$7 
9^2 0 3# WJMBfa ©iS4ll#Ua-A*l 

!»a««s, *M3M*flmi 9 o 2 <to&mu 

x>HU*»J»LT, MlbfcHtfUa-AOfcaWt 
»«2 0 0 0©X>HJ CtlKJ:^ E# 

-5. 

[0 15 5] jE#U3.-AtbTffi«$nfc#U3.-A 

t\z\t (s 2 2 o 3) , *o#Un.-A*a*?-r*. * 
\z. ^mnvtzt^) ^.-ixtiEt^) =L-AtLx^.m 

2 0 00©rtT, *^#fc*fc**a<B«<&x>MJ. 
*©X>FU*ffll*UT, *«SiMi*1 9 0 2l:* 

n^«s-rs«a*U3.-A#^2 1 o o<h«iis«2 
i o i©x>MJ**jirr*. -rfct>-&. »?Lfc»j# 

[0 15 6] mR^Ua-AlSS, ^7««OM 
*T (S 2 2 0 4) *J*3K-©*ff (S 2 2 0 5) 

[0 15 7] 

[0 15 8] SSlC, *«WKJ:fttf, iB#Ua-A 



M2 0 0 1 - 3 1 8 8 3 3 
[Bl] *»WO»-o*S»ii:«S'>^rAlidc* 

[03] ^7««fe*-r«aHT**. 

[04] ^7«fiJc3V>H^7^-^S:*-rS*HT 
[0 5] ^7»i3T>F^7/-^^t^iT* 
[06] 7pUiL-AJRtt«5l!3V>KO/^7^-^s^ 

[0 7] *38W0»-0*tt#Bfc£^T. «M0 

[0 8] *38W©*-©3Mt*«lC*^T, ^7»«3 
v>FA^58fT*nfct#OT f >f X^iJ-^X-rAl 0 1 

[0 9] *»E®*-©*ift»IBK:*^T, ^7»Jfcn 
v>K^%ff^nfc<h^cOx^X^ityi/X7 L Al 0 1 

[010] *«WflD»-©*IBMiK*^^T, Mtt^M 
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